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BJIHflHHE MHKPOCnOPHflHH 
HA rOPMOHAJIbHblH EAJIAHC HACEKOMbIX 

© H. B. Hcch, K). C. Tonapee 

MHKpocnopHaHH (M) — THn npoTHCTOB, o6jiHraTHO napa3HTHpyiomHx b KjieTKax xchbothmx. 
JIjiHTejibHaH 3BOjiiouHa M xax BHyTpHKJieTOHHbix napa3HTOB npHBejia k ycTaHOBjieHHio TecHbix CBa 3 eii 
MeTOy napa3HTOM H X03flHH0M, npOHBJIHIOmHXCa Ha Bcex ypOBHaX napa3HT0-X03aHHHbIX B3aHMOOTHO- 
ILieHHH. 

riaToreHHbie npoaBaeHHa npn MHKpocnopnaH 03 ax y pa 3 Hbix HaceKOMbix-xo 3 aeB Macro hmciot 
CXO^CTBO C ropMOHajlbHblMH HapyiHeHHflMH, B 03 HHKai 0 mHMH npH ^HC 6 aJiaHCe lOBeHHJlbHOrO TOpMOHa 
(ion h 3 Kan 30 Ha. 3 apaxceHHe M npnBoaHT k naToaorHnecKHM OTKaoHeHnaM b tbkhx ropMOH 03 aBH- 
CHMblX MOp^JOreHeTHHeCKHX H 4 >H 3 H 0 J 10 rHHeCKHX OTnpaBJieHHaX OpraHH 3 Ma, KaK flH(f)C[)epeHUHaUH 5 I H 
cneuHajiH 3 auH 5 i kjictok, jihhbkh, MeTaMop(J) 03 , ananay 3 a h penpoayKHHa HacexoMbix. 

CHMnTOMbi ropMOHajibHoro ancOaaaHca: yfljiHHeHHe cpoxoB jihhhhohhotc) pa3BHTna, noaBJieHne 
.aonojiHHTejibHbix jiHHex, HapymeHHa ananay3bi, OaoKHpoBKa C03peBaHHa nojioBbix npoayKTOB h ap. 
CBH^eTejibCTByioT o noBbimeHHOM coaepxcaHHH K)r b opraHH3Me 3apaaceHHbix M HacexoMbix. B03- 
moxchh asa ofoacHeHHa 3Toro (})eHOMeHa: ceKpeuna K)r napa3HTaMH hjih cneuHt|)HHecKoe B03aencr- 
BHe M Ha 3H,aoKpHHHyK) CHCTeMy xo35ieB. BjiHHHHe M Ha thtp SHfloreHHoro K)r HaceKOMbix-xo3aeB 
MoxceT 6biTb onocpeaoBaHo aKTHBauHeH cexpeTopHOH (JjyHKUHH corpora allata hjih noaaBaeHHeM 
CHCTeMbi (jjepMeHTaTHBHOH aerpaaauHH K)r. 

ComacHO pa 3 JiHHHbiM rnnoTe 3 aM, npHHHHOH Moan(|)HKauHH ropMOHajibHoro CTaTyca HacexoMbix 
npn MHKpocnopH,aH 03 ax Moryr 6 biTb: a) crpecc-peaKuna opraHH 3 Ma 3 apaxceHHbix HacexoMbix, 6 ) hc- 
TomeHHe 3 anacHbix nHTaTejibHbix BemecTB HaceKOMbix-xo 3 aeB, xapaKTepHoe ana kohchhoh cj)a 3 bi 
3 a 6 ojieBaHHH, b) aecrpyKTHBHoe B 03 aeHCTBHe MaccoBoro cnoporeHe 3 a M Ha 3 apaxceHHbie kjictkh h 
TKaHH HacexoMbix. 

JlHTepaTypHbie h co6cTBeHHbie aaHHbie CBnaeTeabCTByiOT b nojib3y Toro, hto axcrpaKT cnop M 
OKa3bIBaeT K)BeHHJlH3yiOmHH 3(|>(})eKT Ha TeCT-HaCeKOMbIX H COJiepXCHT K)r. AHaJlH3 0C06eHH0CTeH 
naToreHe3a MHKpocnopHaH03a HacexoMbix noKa3biBaeT, hto K)BeHHjiH3auHa b nepByio onepeab npn- 
yponeHa k 3apaxceHHbiM ynacncaM TKaHen, a He aBaaeTca CHCTeMHbiM npoueccoM Ha opraHH3MeHHOM 
ypoBHe. Cnoco6HOCTb M MoaHcjjHunpoBaTb Mop^o^yHKUHOHajibHbie CBOHCTBa 3apaxceHHbix TKaHen 
Ha ypoBHe ropMOHajibHOH perynaunn HMeeT, hccomhchho, 6ojibmoe aaanTHBHoe 3HaneHHe ana 
CTa 6 HaH 3 auHH napa3HTO-xo3aHHHbix chctcm «MHKpocnopnaHH—HaceKOMbie». 


MHKpocnopHaHH — npoTHCTbi, o6jiHraTHO napa3HTHpyiomHe b KjieTKax acnBOTHbix 
Bcex ypoBHew opraHH3aunn. 3th opraHH3Mbi, BbiaenaeMbie b caMOCToaTejibHbin THn, otho- 
caTca k HHCJiy aMHTOxoHapnajibHbix ayKapHOT, coxpaHHBLUHx paa npH3HaKOB, npncymnx 
npoxapnoTaM. B npouecce peajiH3auHH CBoero xcH3HeHHoro UHKjia MHKpocnopnaHH o6pa- 
3yiOT cnopbi yHHKajibHoro CTpoeHHa. Ilo aaHHbiM reHHoro aHajiH3a, MHKpocnopnaHH poacT- 
BCHHbi rpn6aM (Corliss, 1994). B pe3yjibTaTe aanTejibHon 3bojiiouhh MHKpocnopHaHH KaK 
BHyTpHKaeTOHHbix napa3HTOB Meacay hhmh h KjieTKaMH xo3aHHa ycTaHOBHJincb oneHb 
TecHbie CBa3H. 3to npoaBJiaeTca h Ha Bcex ocrajibHbix ypoBHax napa3HTO-xo3aHHHbix 
B3aHMOOTHomeHHH (Hcch, 1986; Weidner e. a., 1999). 

riaToreHHbie npoaBJieHHa, Bbi3biBaeMbie MHKpocnopHanaMH y HaceKOMbix-xo3aeB, Moryr 
HMeTb cxoacTBO c ropMOHaabHbiMH HapymeHHaMH, B03HHKaiomHMH npn anc6ajiaHce K)Be- 
HHjibHoro ropMOHa (lOf) h 3KaH30Ha. 3apaxceHHe MHKpocnopHanaMH npHBoanT k naTOJio- 
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THHeCKHM HapymeHHflM r0pM0H03aBHCHMbIX MOpc})OreHeTHHeCKHX npOUeCCOB H (|)H3HOJIO- 
rnnecxHx OTnpaBjieHHH opraHH3Ma. K hx HHCJiy othocjitcji jtncjxjjepeHUHauHfl h cneunajin- 
3auHH KjieTOK, jiHHbKH, MeTaMopc})03, jtHanay3a h penpojtyxunji HacexoMbix. KpoMe Toro, 
y HexoTopbix HacexoMbix H3MeHjieTCJi noBejteHHe, KOTopoe Taxxce HaxojtHTCJi nojt koht- 

pOJieM TOpMOHOB. 

KpoMe MHKpocnopnflHH BjiHHHHe Ha ropMOHajibHoe cocTo^HHe opraHH3Ma HacexoMbix- 
xo3aeB MoryT OKa3biBaTb Bwpycbi (Palli e. a., 2000; EaxBajiOB, 2001) h nepenoHnaTOxpbi- 
jibie HacexoMbie (Balgopal e. a., 1996; Schepers e. a., 1998; Christiansen-Weniger, Hardie, 
2000 ). 

B HacToameH pa6oTe o6o6meHbi jiHTepaTypHbie h coOcTBeHHbie MaTepnajibi no ropMO- 
HajibHbiM HapymeHHHM b opraHH3Me HacexoMbix, 3apaxceHHbix MHxpocnopnjtHJiMH. 

PE3yjIbTATBI H OECYHCflEHHE 

1. y^HHeHne cpoKOB pa3BHTHH HacexoMbix. Ooto H3 HanOojiee nacTo BCTpenaiomHxcji 
npO^BJieHHH MHXpOCnopHJtH030B - yjyiHHeHHe CpOKOB JIHHHHOHHOrO pa3BHTHH HaceKO- 

Mbix. 3tot cj)eHOMeH oTMeneH mhohimh HCCJiejtOBaTejiflMH xax jyia Hemimetabola, Tax h 
njin Holometabola. 

IlepBOH npHHHHon 6ojiee juiHTejibHoro pa3BHTHfl cjiyxcHT noaBjieHne jtonojiHHTejibHbix 
jiHHeK h, cjie,aoBaTejibHO, jiHHHHOHHbix B03pacTOB. B 3tom cjiynae npH 3aBepmeHHH jihhh- 
HOHHoro pa3BHTHH jih6o o6pa3yiOTCfl oco6h, npeBbiuiaiomHe no cbohm pa3MepaM n Macce 
He3apaxceHHbix HacexoMbix, jih6o HacexoMbie TepaiOT cnoco6HOCTb x jtajibHenineMy pa3BH- 
thk), o6pa3ya ajiyjibTonjibi. 

OHHjiencoH n YojiTepc (Finlayson, Walters, 1957) oTMeTHJin MeTaTeTejinio y ryceHnu 
Heinyexpbuioro Hyalophora cecropia o 6 onx nojioB. Hajinnwe jionojiHHTejibHbix JiHHex 
3aperncTpnpoBaHO Taxxce y jihhhhox xcyxoB pojja Tribolium npn 3apaxceHHH Mnxpocnopn- 
Jtneii Nosema whitei (12 BMecTo 7) (Fisher, Sanborn, 1962, 1964; Milner, 1972), y jihhhhox 
Mancxoro xpyma Melolontha melolontha (Kharazi-Pakdel, 1968) h jihhhhox Mouiex Odag - 
mia ornata (llyuixapb, 1982). Tax xax npn TpaHcnjiaHTaunn HacexoMbiM corpora allata 
jiHHHHOHHoe pa3BHTHe npnoOpeTaeT Taxon xce xapaxTep, to ecTb Bee ocHOBaHHfl npejtnojia- 
raTb, HTO JtOnOJIHHTeJIbHbie JIHHbXH, BbI3BaHHbie MHXpOCnopHJtH030M, CBHJteTeJIbCTByiOT 06 
H36biTxe b opraHH3Me K)BeHHJibHoro ropMOHa. 

HaMH OTMeneHbi cjiynan noflBJieHHa ypojyiHBbix HacexoMbix — ajtyjibTonjioB y jjBynjiT- 
HHCToro CBepnxa Gryllus bimaculatus , 3apaxceHHoro MHxpocnopHjweH Nosema grylli. Ilpn 
HHjtHBHjtyajibHOM cojiepxcaHHH 90 3apaxceHHbix CBepnxoB c yneTOM cpoxoB hx JiHHex 
3aperHCTpnpoBaHbi 4 cjiynaa JIHHbXH jihhhhox nocjiejmero B03pacTa Ha jtonojiHHTejibHbin 
jiHHHHOHHbin B03pacT. Taxne oco6h hmcjih 6ojiee juiHHHbie 3anaTxn xpbuibeB, xchjih eme 
okojio Meoiua, He jihhhh Ha HMaro, h th6jih ot MHxpocnopH,aH03a. 

BTopaa npnHHHa yBejinneHnsi cpoxoB jiHHHHOHHoro pa3BHTHa — yjuiHHeHHe moxjih- 
hohhwx nepnojtOB, xoTopoe Taxxce OTMeneHO npn jt03npoBaHHOM 3apaxceHHH jihhhhox 
CBepnxa G. bimaculatus MJiajuuero B03pacTa MHxpocnopnjtHeH N . grylli (KpacnjibHHXOBa h 
jx p., 1997). HaGjiiojtaeMaa b stom cjiynae xapTHHa oneHb HanoMHHaeT to, hto nponcxojtHT 
c ajuiaTexTOMnpoBaHHbiMH oco6hmh, y xoTopbix no cpaBHeHHio c xoHTpojieM moxjihhoh- 
Hbiii nepnojt cpa3y nocjie onepaunn 3HanHTejibHO yminmuicji, a 3aTeM pa3BHTne ycxopjuiocb 
(Fisher, Sanborn, 1962). CpaBHHBaa Ham onbiT c xoHTpojieM, Mbi bhjjhm xapaxTepHoe 
yjuiHHeHHe MextJiHHOHHoro nepnojta y jihhhhox 2-ro B03pacTa cpa3y nocjie npoH3Bej*eH- 
Horo 3apaxceHHH, yxoponeHHbie MexuiHHOHHbie nepnojtbi y nocjiejtyiomHX B03pacTOB h 
oneHb jyiHHHbin nepnojj cymecTBOBaH hh B3pocjibix ocoOeii, He npncTynaiomHX x OTXJiajtxe 
hhu. Bch xapTHHa roBopHT He 06 H36biTxe lOT, a o ero oTcyrcTBHH. YBejinneHne cpoxoB 
xch3hh B3pocjibix HacexoMbix, ocoOeHHo caMox, cxopee Bcero, o 6 i>acHaeTCH ncnojib30BaHH- 
eM hmh pe3epBHbix njiacTHHecxnx h SHepreTHnecxnx MaTepnanoB, xoTopbie npn Mnxpo- 
cnopHjtH03e He pacxojtyioTCJi Ha nojioByio npojtyxunio. 

KpoMe Toro, npn cnjibHOM 3apaxceHHH CBepnxoB Ha6jiiojtaeTC$i 3HanHTejibHaji 3ajtepxcxa 
pa3BHTH5i HacexoMbix Ha BceM npoTHxceHHH OHToreHe3a. B nacTHocTH, b HexoTopbix 
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cjiynaax b 2—3 pa3a yBeJiHHHBaeTca npoTOJiacHTejibHocTb nocnejmero jiHHHHOHHoro bo3- 
pacTa 3apaxceHHbix CBepnxoB (to 30 wen) no cpaBHeHHio co 3,ropoBbiMH (11 jmeH). 
Eojibmaa nacTb Taxnx CBepnxoB He cnocoOHa nepeJinmiTb Ha HMaro hjih thOhct b npouecce 
jiHHbKH. B OTOejibHbix cnynaax cpejm 3apaaceHHbix CBepnxoB Mbi HaOnio^ajiH jihhhhox 
npejtnocjiejtHero h nocnejmero B03pacT0B cnycra 5 Mec nocne 3apaaceHnn, t. e. nepe3 
3—4 Mec nocne MaccoBOH JiHHbKH Ha HMaro KOHTpojibHbix oco6en. 

y^nHHeHHe npH MHxpocnopn,nH03e MeauiHHOHHoro nepnojta nepen o6pa30BaHHeM xy- 
kojiok OTMeneHo j\nn Bcex HacexoMbix c HapyuieHHeM HopMajibHoro MeTaMopcJxm. Han6o- 
jiee nacTO oho BCTpenaeTcn y nojiHBOJibTHHHbix cjjopM Hemyexpbuibix. Kax npaBHjio, oco6h, 
noTepaBuiHe cnocoOHocTb x oxyxjiHBaHHio, TOacHBaiOT to bmxoto H3 jihu ryceHHu cne- 
jtyiomero noxoneHnn h nocne CBoen raOeJiH cnyacaT ochobhmm hctohhhxom hx 3apaaceHmi. 
Tax, ryceHHUbi xanycTHOH GejniHXH Pieris brassicae nepBoro noxoneHnn, 3apaaceHHbie b 
3-m B03pacTe MHxpocnopHjmnMH Vairimorpha mesnili (=Nosema mesnili ), xchjih nocne 
oxyxjiHBaHnn 3TOpoBbix hjih cjia6o 3apaaceHHbix oco6en eme oxono nByx Hejjejib (OHau- 
xhh, Hcch, 1982; Hcch, OHauxnn, 1984), a 3apaaceHHbie ryceHHUbi MHornx bhtob cobox 
xcHByT eme 6onee jyiHTenbHoe BpeMJi. TaxHM o6pa30M, yBenHneHne cpoxoB xch3hh 3apa- 
xceHHbix jihhhhox moxcho paccMaTpHBaTb xax ajjariTauHio napa3HTOB x HenocpeucTBeHHOH 
nepeuane cbohx cnop cnenyiomeMy noxoneHHio HacexoMbix. ripHBeneHHbie Bbiine npnMepbi 
roBopnT o tom, hto ropMOHajibHan perynnumi napa3HTO-xo35iHHHbix OTHomeHHH MHxpo- 
cnopHTOH h HacexoMbix bhocht cymecTBeHHbin Bxjiau b CTa6HjiH3auHio napa3HTO-xo3HHH- 
Hbix CHCTeM Ha nonynnuHOHHOM ypoBHe. 

YBejiHneHHe nponoJiacHTejibHOCTH jihhhhohhoto pa3BHTHn to noflBjieHHfl jihhhhox cjie- 
uyiomero noxoneHHa OTMeneHo Taxace ujm MOinex ceMeiiCTBa Simuliidae. IIphhhhoh 
yTOHHeHHn MeauiHHOHHbix nepnoTOB Ha3BaHa jmccfiyHxuHfl corpora allata (PyOuoB, 1966). 
3apaxceHHbie oco6h CTaHOBATca xpynHee ocTajibHbix. HanpHMep, Macca jihhhhxh 4-ro bo3- 
pacTa MoinxH Odagmia ornata, HHBa3HpOBaHHOH Amblyospora sp., b cpejmeM 6buia b 
1.5 pa3a Oojibiue, neM Macca He3apaaceHHOH (Ilymxapb, 1982). 

HccjieTOBaHne BjinnHHn MHxpocnopnuHH Nosema apis Ha TOHxyio Mopc|)OJiorHio corpo¬ 
ra allata mctohochoh nnejibi Apis mellifera noxa3ajio, hto b xjieTxax Taxnx acejie3 
xpoMaTHH njiep 6onee snexTpoHHO-nnoTHbin h xoMnaxTHbin, pa3Mep mhtoxohuphh MeHb- 
ine, a HenpocexpeTopHbie rpaHyjibi BCTpenaiOTcn peace, neM y 3TOpoBbix nneji (Liu, 1986). 
Abtop npnxojiHT x BbiBony, hto npnneacamne Tejia 6ojibHbix nnen HaxonaTca b noxonmeM- 
ca cocto5ihhh. He HexjnoHeHO, hto B03HHXH0BeHHe ropMOHajibHoro nncOajiaHca y Hacexo- 
Moro-xo3nHHa nacTHHHO o6T>ncHneTca OjioxnpoBxoH napa3HTaMH (JjyHxuHH 3thx acejie3. 

HaM npejiCTaBnneTcn npHHUHnnanbHO BaacHbiM oOpaTHTb BHHMaHHe Ha pa3HOo6pa3He 
OTBeTHbix peaxuHH xo3aHHa. Ha Ham B3rjnm, 3 to o6cToaTejibCTBO, cxopee, CBnueTejibCT- 
ByeT He o HanpaBneHHOM BJinaHHH napa3HTOB Ha BbipaOoTxy onpenejieHHoro ropMOHa, a 
o B03HHxaiomeH npn 3apaaceHHH pa36anaHCHpoBxe ropMOHajibHOH CHCTeMbi. 

2. HapymeHHa MeTaMopcJxm h uHcjxjjepeHUHauHH TxaHen. BnmiHHe MHxpocnopHjjH03a 
Ha MeTaMopc()03 HacexoMbix npnBjiexjio x ce6e BHHMaHHe mhothx HccjieTOBaTejien, HanH- 
Haa c pa6oT CrpnxnaHna (Strickland, 1913). BbinBHB b npHponHbix nonyjiaunax MOinex 
MHxpocnopH^HH, CTpHXjiaHjt nepBbiM OTMeTHji HapymeHHa MeTaMopc|)03a h HopMajibHOH 
jtHc|)cJ)epeHUHauHH xneTOx HMarnHajibHbix tocxob y 3apaaceHHbix oco6en. 3to Bbipaacanocb 
b tom, hto y nacTH HacexoMbix He cjjopMHpoBajica jtbixaTejibHbin annapaT, H3-3a nero 
noraOajiH 3apaaceHHbie xyxojixn, a y HMaro pe3xo CHHacajiacb njiOTOBHTOCTb. He npHCTy- 
naBmne x MeTaMopc})03y 6ojibHbie oco6h xchjih to Bbixojta jihhhhox cnenyiomero noxojie- 
HHa. PaOoTbi, npoTOnaceHHbie Ha napa3HTO-xo3aHHHbix CHCTeMax, BXjnonaiomHx b xanecTBe 
napTHepoB jtpyrae bh^m Momex h MHxpocnopHjiHH, nojiHOCTbio nojtTBepjtHjin HaOjnojteHHa 
CTpHxnaHjia (PyOuoB, 1966). CxojtHbie xapTHHbi Mbi HaOjnonajin h npn MeTaMopc|)03e 
3apaaceHHbix MHxpocnopHjtnnMH HacexoMbix, OTHOcamnxca x npyrHM TaxcoHaM, b nacT- 
hocth y npeTOTaBHTenen rpynnbi Hemimetabola — Blatta orientalis (pnc. 1, A). 

npn H3yneHHH rncTOJiorHHecxHx npenapaTOB xnmeHHHxa ryceHHu xanycTHOH OejiaHXH, 
3apaaceHHbix MHxpocnopHjjHAMH, 6buio noxa3aHO, hto Ha ynacTxax TOTajibHOH HHBa3HH 
snHTejinajibHbix xjieTOx nojiHOCTbio OTcyTCTByioT pereHepauHOHHbie 30Hbi h cmchm 3apa- 
aceHHbix xjieTOx He nponcxojjHT. B to ace BpeMa 3th 30Hbi coxpaHaiOTca Ha ynacTxax 
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Phc. 1 . BjTHHHHe MHKpocnopHHH03a Ha MeTaM0pc})03 h penpo^yKUHK) HaceKOMbix. 

A — 3nopoBaa (cneBa) h 3apaxceHHbie MHKpocnopHHHeH Pleistophora periplanetae B3poc;ibie oco6h TapaxaHa 
Blatta orientalis\ B — xyxo/ixH 6e/i«HKH Pieris brassicae, 3iaopOBbie (hhxchhh pan) h 3apaxceHHbie MHxpocno- 
pHiiHCH Vairimorpha mesnili\ B — xnanxH ami anopOBbix 6a6oHex Pieris brassicae c hhxchch CTopoHbi JiHCTa 
xanycTbi (cJieBa) h 3apaxeHHbix MHxpocnopHHHaMH c BepxHeH CTopoHbi JiHCTa (cnpaBa); T— BJinaHHe 3apaxceHHa 
MHKpocnopHHHeH Nosema grylli Ha pa3BHTHe hhhhhkob CBepnxa Gryllus bimaculatus : cneBa — 3nopOBaa caMxa, 
b ueHTpe — CaMKa, HHTeHCHBHO 3apaxceHHaa npoJiH(f)epaTHBHbiMH CTannaMH h cnopaMH MHxpocnopHHHH, 
cnpaBa — caMKa Ha kohcwhom 3Tane 3a6o;ieBaHHa c KacTpnpOBaHHbiMH anwHHxaMH; xm — xcnpoBoe Te/io; 

A - HHHHHKH. 

Fig. 1 . Impact of microsporidiosis onto metamorphosis and reproduction of insects. 
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KHIUeHHHKa, He 3aTpOHyTbIX HHBa3HeH MHKpOCnOpHOTH. YHHTblBafl, HTO CpOK pa3BHTH5I 
MHKpocnopHOTH jxo Hanajia (J)opMHpoBaHHH cnop 3aMeTHO npeBbimaeT cpoKH HopMajibHOH 
OT(})(})epeHUHpoBKH 3HTepouHTOB, nojtaBJieHHe 30H pereHepauHH moxcho oueHHTb KaK ojtHy 
H3 a^anTauHH napa3HTOB k BbDKHBaHHio b opraHH3Me xo35iHHa. B to xce BpeMH moxcho 
npe^nojioxcHTb, hto 3Ta namnornfl Taxxce 3aTpynH5ieT h npoueccbi MeTaMopcJxm. 

HapymeHHH MeTaMopc})03a y HemyeKpbuibix (pnc. 1, E) h xcyKOB npn MHKpocnopHjtH03e 
BbiflBjieHbi b cepHH cneunajibHO nocTaBjieHHbix 3KcnepHMeHTOB. Ohhjichcoh h YojiTepc 
(Finlayson, Walters, 1957), H3yna)i MeTaMopc})03 y Tpex bhjjob HemyeKpbuibix, Hyalopho- 
ra cecropia, Antheraea polyphemus w A. pernyi, otmcthjih OTKJiOHeHHfl ot HopMbi npn 
3apaxceHHH MHKpocnopHjtHen Nosema sp. Ohh 6biJin aHajiorHHHbi 3HflOxpHHHbiM Hapy- 
ineHHflM, Bbi3BaHHbiM HMnjiaHTauneH corpora allata hjih BBejteHHeM K)r (HeoTeHHHa) 
b pa3BHBaiomeec5i HacexoMoe b tot nepnojt, xoma ero co6cTBeHHbie xcejie3bi He aKTHBHbi. 

Y KyxojiOK Ha 6 piomKe coxpamuincb ynacTKH CBeTJion ryceHHHHOH KyTHKyjibi h BbicTynbi 
Ha MecTe jioxcHOHoaceK, y 6 a 6 oneK Ha rpy^H h 6 piomKe — M03aHHH0 pacnojioxceHHbie 
ynacTKH KymnoHHOH KyTHKyjibi, KyKOJiOHHbie KOHeu 6 piomKa h reHHTanHH. ABTopbi ot- 
MeTHJIH, HTO npH 3apaXCeHHH MHKpOCnOpHJlH5IMH rOpMOHaJIbHblH JUic 6 aJiaHC npOHBJIHeTCH 
jiOKajibHO — Tax xce, KaK oh npoaBjiHeTca Ha MecTax HMnjiaHTauHH corpora allata. JIoKajib- 
Hoe npoflBjieHHe sh^okphhhwx HapymeHHH, no mhchhio aBTopoB, CBHjjeTejibCTByeT 06 
OTcyTCTBHH aKTHBaijHH napa3HTaMH xcejie3 caMoro xo35iHHa. 

OHinep h C3h6oph (Fisher, Sanborn, 1962, 1964), paOoTaBmne c xcyxaMH pojta Tri- 
bolium, ycTaHOBHJiH, hto 3apaxceHHbie MHKpocnopHjmeH Nosema whitei jihhhhkh He 
TOJIbKO TOnOJIHHTejIbHO JIHH5IIOT H no MaCCe npeBOCXO^HT 3JIOpOBbIX, HO H nOJIHOCTblO 
TepaioT cnoco6HocTb k ^ajibHenmeMy pa3BHTHio. naTOJionia HaceKOMbix cooTBeTCTBOBajia 
3HTOKpHHHbIM HapyiIieHH5IM, BbI3BaHHbIM H36bITKOM lOBeHHJIbHOTO TOpMOHa, H aBTOpbl 
npejuioxcmiH 3 cjiejiyiomHe rnnoTe3bi: 1) MHKpocnopn^HH Bbi3biBaioT rnnepTpoc})Hio hjih 
THnepceKpeumo corpora allata; 2) MHKpocnopnjiHH CTHMyjinpyioT jtpyrne TKaHH k npo,ay- 
UHpOBaHHio ropMOHa; 3) MHKpocnopnjjHH caMH npojiyuHpyioT MaTepnan c aKTHBHOCTbio 
K)BeHHJibHoro ropMOHa. 

Tina npoBepKH KaxcjiOH rnnoTe3bi 6buin nocTaBjieHbi 3KcnepnMeHTbi. CnopaMH Nosema 
whitei H3 xcyKOB Tribolium castaneum ycneumo 3apa3HJiH Jipyrnx xcyxoB — T. confusum h 
Tenebrio molitor , TapaxaHOB — Periplaneta americana, Blaberus craniiferus w Byrsotria 
fumigata w HemyeKpbuibix — Galleria mellonella, Bombyx mori h Hyalophora cecropia. 

Y Bcex 3apaxceHHbix HaceKOMbix MHKpocnopHjmfl N. whitei Bbi3Bajia 6onee ObicTpbiii pocT 
jihhhhok, hhmcJ) hjih ryceHHu h nojiaBjieHHe MeTaMopcfxm npn o6pa30BaHHH HMaro. 

ripn aJuiaTeKTOMHH hhm(|) TapaKaHOB hjih ryceHHu TyTOBoro mejiKonpaaa nepBbiii 
MexcjiHHOHHbiii nepnoji yzuinmuica Ha 30—50 %. Ecjih nocjie 3toh jihhbkh He o6pa30BbiBa- 
jiHCb ajtyjibTOHjtbi, to cjiejiyiomHH MexcjiHHOHHbin nepHojt 6wji jyiHHHee, neM y 3jtopOBbix, 
ho yxce TOJibKO Ha 15—40 %. Korjja ajuiaTeKTOMHpoBaHHbiM jiHHHHKaM HMnjiaHTHpoBajiH 
cnopbi H03eMbi, nepBbiii MexcjiHHOHHbiH nepHOjt yiyiHH5uiC5i TOJibKO Ha 15 — 40 %, ho 3aTeM 
3TH JIHHHHKH 6jiarOnOJiyHHO JIHHHJIH Ha CJiejtyiOmHH B03paCT. Pe3yjIbTaTbI 3THX OnbITOB, no 
MHeHHio aBTopoB, onpoBepraioT nepByio rnnoTe3y, TaK KaK napa3HTbi bjihhiot Ha 3HjtoxpHH- 
Hyio CHCTeMy HaceKOMoro-xo35iHHa jtaxce b OTcyTCTBHH corpora allata, KaK 6bi 3aMema5i 
co6oii 3tot opraH. 

BTopaa rnnoTe3a 6buia OTBeprayra cjiejtyiomHM onbiTOM. Cnopbi MHKpocnopnjtHH 
noMemajiH b KaMepbi, KOTOpbie «BCTpaHBajiH» b KyTHKyny HaceKOMbix c yaajieHHbiMH 
corpora allata. B ojmnx BapnaHTax cojtepxcHMoe KaMepbi HaxojtHJiocb b np^MOM KOHTaxTe 
c nojiocTbio Tejia xo35iHHa, b j^pyrnx — oxaejiajiocb ot nojiocTH cjDHJibTpOM c pa3MepOM nop 
0.47 mkm, nepe3 KOTOpbie He Moma npoiiTH KJieTKa MHKpocnopnjtHH. MHKpocKonnpoBaHHe 
HaceKOMbix b KOHite onbiTa noKa3ajio, hto hh b oj^hom cjiynae 3apaxceHH5i He npoH30iiuio, 
ojtHaxo b 7 H3 10 cjiynaeB OTBeTHbie peaKUHH HaceKOMbix roBopnjin o npojtyunpoBaHHH 
napa3HTaMH MaTepnajia, oxa3biBaiomero Ha hhx jteiicTBHe, aHajiorHHHoe K)r. B jtpyrnx 
60 onbiTax, rae b KaMepbi noMemajin TKaHH, CBo6ojtHbie ot napa3HTOB, 3(})(})eKTa lOBeHHJin- 
3auHH He 6buio. 

flji x npoBepKH TpeTbeii rnnoTe3bi 3 r cnop N. whithei 6biJin pa3pymeHbi h o6pa6oTaHbi 
MacjiOM no CTaHjtapTHOH MeTOjtnxe H3BjieneHHH h ohhctkh K)BeHHJibHoro ropMOHa. riojiy- 
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Ta6jiHua 1 

BjiHAHHe HHT>eKUHH cTaaHH pa3BHTH5i h cnop MHKpocnopmiHH Nosema whitei 
Ha MeTaMopcJ)03 KanycTHOH cobkh 


Table 1. Impact of injection of different stages and spores 
of the microsporidian Nosema whitei onto the metamorphosis of the cabbage 

moth 


BapnaHTbi onbiTa 

Kojih- 

MeCTBO 

Mb hhx ypojyiHBbix 

IlpHHHHa naTOJiorwH 

HaceKO¬ 

Mbix 

n 

% 

HHteKunn roMoreHaTa 
co cnopaMH hjih cnop 

50 

50 

100 

HapymeHHB Meia- 
Mopcjxm 

HHT>eKUHfl roMoreHaTa 
6e3 cnop 

50 

4 

8 

TpaBMa npn HHT>eK- 
HHH 

HHT>eKHH5I (J)H3HOJIOrH- 

Hecxoro pacTBopa 

50 

5 

10 

Ta ace 


neHHbie h BBe^eHHbie ryceHHuaM Hyalophora cecropia 11 Mr MacjniHoro 3KCTpaicra co^ep- 
XCHMOTO Cnop flajIH 3$$eKT K)BeHHJIH3aiJHH. 3KCTpaKT, npnrOTOBJieHHblH H3 HeHHBa3npo- 
BaHHbix TKaHeii HaceicoMoro, He noKa3aji aKTHBHocTH lOT. 3th SKcnepHMeHTbi npHBeJiH 
aBTopoB k yOeaqteHHio, hto MHKpocnopH^HH caMH npo^yUHpyioT cy6cTaHUHK), cbohctbch- 
HyK) xo35iHHy, ho ee H36biTOK HapyuiaeT HopMajibHbiH MexaHH3M KOHTpojinpoBaHHJi pocTa 
h AHcJ)cJ)epeHUHauHH KjieTOK h TKaHeii HaceKOMoro-xo35iHHa. 

IIosAHee MnjibHep (Milner, 1972), He nonyHHB Taxnx ace hctkhx pe3yjibTaTOB npn 
pa6oTe c MynHbiMH xpymaxaMH, BbiCKa3an coMHeHHe b bo3moxchocth nponyunpoBaHHa 
OOTOKJieTOHHbiM napa3HTOM ropMOHa CBoero MHoroKJieTOHHoro xo3aHHa. B otbct noaBH- 
jiacb ny6jiHKauH5i, b KOTopoii SKcnepHMeHTanbHo 6buio nonTBepacneHO, hto BbiraacKa H3 
cnop MHKpocnopHnnH Tpex ponoB — Nosema , Vairimorpha w Pleistophora — oOnanaeT 
K)BeHHJlH3HpyiOLUeH aKTHBHOCTbK). AKTHBHOCTb CyOCTaHUHH, BbmeJieHHOH H3 10 8 Cnop, 

6 buia SKBHBajieHTHa 2.5 x 10~ 5 Mr STanoHHoro lOT (Streett, Bradfield, 1978). 

JIhctob (1977), pa6oTaa c MyHHbiMH xpymaKaMH, 3apaaceHHbiMH N. whitei , npennono- 
acnji, hto MHKpocnopHnnn, pa3pymaa KJieTKH acnpoBoro Tena — ecTecTBeHHoro jteno 
HeBOCTpe6oBaHHoro IOT, — BbicBo6oac,naK)T ero b reMOJiHM$y HacexoMoro h ero H36biTOK 
npHBO^HT K 3$$eKTy K)BeHHJlH3aUHH. 

3to npe/tnonoaceHne noGyanjio h Hac nocTaBHTb SKcnepnMeHT c toh ace caMon MHKpo- 
cnopnflHen. TyceHHuaM KanycTHOH cobkh Barathra brassicae Ha 2 — 3-h ahh nocjie jiHHbKH 
Ha nocjieAHHH B03pacT /tejiajin HHT>eKUHio: 1) $H3HOJiorHnecKoro pacTBopa /ma 6ecno3BO- 
hohhmx; 2) roMoreHaTa acnpoBoro Tena 3,aopoBbix jihhhhok MyHHoro xpymaxa Ha $h3ho- 
jiorHHecKOM pacTBope; 3) roMoreHaTa acnpoBoro Tena co CTazmaMH h cnopaMH MHKpocno- 
pnflHH hjih OTMbiTbix ot TKaHeii cnop Ha tom ace pacTBope. OflHHaKOBbie o6T>eMbi acH^Koc- 
Teii HH^eunpoBajiH b ocHOBaHne nepBoii OpioniHoii jioacHOHoacKH ryceHHu c jiaTepajibHoii 
CTopoHbi, MecTO yKona cpa3y ace noKpbiBajiH 6HOJiorHnecKHM KjieeM. Ha 2-h zteHb b onbiT 
OTSnpajiH HacexoMbix, npncTynHBuiHx k nHTaHHio. B KaacaoM BapnaHTe 6buio ncnojib30Ba- 
ho He MeHee 50 ocoOeii. 

B pe3yjibTaTe HHT>eKUHH xax roMoreHaTa acnpoBoro Tena, HHBa3npoBaHHoro MHKpocno- 
pnflHflMH, Tax h oHHUteHHbix cnop napa3HTOB y Bcex HaceKOMbix 6bm HapymeH MeTaMop- 
$03 (TaOji. 1). BaOoHKH Omjih OecKpbuibiMH (y ojxhovi oco6h o6pa30Bajiocb KapjiHKOBoe 
nepeOTee Kpbuio), y MHornx He pa3BHjiHCb ycHKH h xoOotok, a Ha 6pK>uiKe coxpaHHjiHCb 
ynacTKH KyKOJiOHHOH KyTHKyjibi. B ztpynix BapnaHTax oTMeneHbi cjiynan acHMMeTpHH 
nepBoro OpiouiHoro cerMeHTa, KOTopyio Mbi CB^najiH c nocTTpaBMaTHHecKHMH nocjie^CTBH- 
hmh HHi>eKUHH. MHT>eKUHH pa3pyuieHHbix KjieTOK acnpoBoro Tena He npHBejia k HapymeHH- 
am b Mop$oreHe3e HaceKOMbix. TaKHM o6pa30M, K)BeHHjiH3HpyiomHH 3$$eKT 6bui nojiyneH 
TOJlbKO npH yCJlOBHH BBe^eHHa B OpraHH3M KanyCTHOH COBKH MHKpOCnOpHflHH. 

no coBpeMeHHbiM ,aaHHbiM, aerpaaauHa IOT ocymecTBJiaeTca cneim$HHecKHMH raapo- 
jia3aMH, npHcyTCTByKDUtHMH b reMOJiHM$e, acnpoBOM Tene h ztpyrnx opraHax-MHiueHax 
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(De Kort, Granger, 1981). K)r-CBH3biBaiomHe 6cjikh, npHcyTCTByioiime b uhto3ojic kjictok 
acnpoBoro Tena, cjiyxcaT ajih nepeHOca K)r b 5mpa kjictok, me peajiH3yiOTCH peryjinpyiomHe 
^yHKUHH ropMOHa (Engelmann, 1981). TaKHM o6pa30M, Bpsm jih xcnpoBoe Teno moxcct 

cnyxcHTb aeno HeBOCTpe6oBaHHoro K)r. 

KpOMe Toro, MeCTaMH HHBa3HH MHOTHX MHKpOCnopH^HH, BbI3bIBaiOmHX TOpMOHaJIbHblH 
,UHc6ajiaHC, cnyxcaT opraHbi nnmeBapeHHH, a He xcnpoBoe Teno. Tax, jioKajiH3auHH Endore- 
ticulatus schubergi ( -Pleistophora schubergi), Taxxce Hapymaiomero npouecc MeTaMopcJio- 
3a HenapHoro mejiKonpsma Porthetria dispar , orpaHHHeHa snHTejineM cpe^Heii khuikh 
ryceHHu (Hcch, 1968). TeM He MeHee axcTpaKT H3 onnmeHHbix h pa3pyuieHHbix cnop stoto 
BH^a MHKpocnopH^HH, BBe^eHHbiH ryceHHuaM HemyeKpbiJibix, TaKxce aaBaji scJxJieKT iobchh- 
jiH3auHH (Streett, Bradfield, 1978). ripHHHMaa bo BHHMaHHe to, hto MHKpocnopH^HH, c 
KOTopoii pa6oTajiH Ohhjichcoh h YojiTepc, TaK>xe pa3BHBajiacb b opraHax nnmeBapHTejib- 
hoh CHCTeMbi, Mbi BbiHyxc^eHbi 0Txa3aTbCH ot rnnoTe3bi JlncTOBa. 

3acjiyxcHBaeT OT^ejibHoro paccMOTpeHHH h He^aBHO noHBHBiueecH npeanojioxceHHe, hto 
npHHHHOH ropMOHajibHoro flHcGanaHca h rnnepceKpeuHH K)r cjiyacHT CTpecc, Bbi3BaHHbiH 
HHBa3Heii MHKpocnopH^HH (Cejie3HeB, flojirnx, 1997). 

H3BecTHO, hto He6jiaronpHHTHbie ycjiOBHH Bbi3biBaiOT y HaceKOMbix Hecneun^HHecxyio 
a^anTHBHyio ropMOHajibHyio peaxuHio, aHanornnHyio CTpecc-peaKUHH MJieKonHTaiomHx, 
KOTopaa npoaBJiaeTca b 3a,aep>KKe MeTaMopcJxm, aonojiHHTejibHbix jiHHbKax, b otkjio- 
HeHHHx c|)OTonepHO,aHHecKOH peaxunn (PaymeH6ax, 1997). BHOxHMHnecKHe npoueccbi 
pearapoBaHHa HaceKOMbix Ha CTpecc-cJiaKTop, OTpaxcaa npoHCxouaiuHH ropMOHajibHbiH 
c^BHr, nepexniOHaiOT SHepreTHHecxHH o6mch c ynieBOUHoro Ha jinnHUHbiH, h3mchhiot 
cooTHomeHHa rjiHKOJiH3a, rjiK)KOHeoreHe3a h rjiHKoreHOJiH3a, a Taxxce aHa- h KaTa6ojiH3Ma. 
Pa3Hoo6pa3Hbie no CBoen npnpoue CTpeccoBbie bo3U6hctbhh Bbi3biBaioT axTHBaunio cjiep- 
MeHTaTHBHbix 3amHTHbix cncTeM reMOJiHMcJibi HaceKOMbix, b nepByio onepeub KacKaua 
npo^eHOJioKCH^aB (Ashida, Yamazaki, 1990; Gillepsie e. a., 1997; CajiTbiKOBa, 2000) h 
HHjtyuHOejibHbix Kap6oKCHJi3CTepa3 (CepeOpoB, 2000). 

TaKHM o6pa30M, KOHTaKT c nyxcepoflHbiM areHTOM, b tom HHCJie h c naToreHOM, Bbi3biBaeT 
CTpecc-peaKUHK) HaceKOMoro Ha opraHH3MeHHOM ypoBHe. HanpHMep, napa3HTHpoBaHne 
Hae3AHHKOB b ryceHHuax HemyeKpbiJibix yBejiHHHBaeT b opraHH3Me nocjieuHHX aKTHBHOCTb 
rjiK)K030-6-(})oc4)aT / aerH / aporeHa3bi h ycHJiHBaeT npoueccbi rjiiOKOHeoreHe3a (Thompson, 
Dahlman, 1998). Cxouhmm o6pa30M opraHH3M nnen pearnpyeT Ha XHTOOJiHrocaxapnubi, 
MOuynnpyiomHe nyxcepouHbie CTpyKTypbi KJieTOHHbix ctchok OaKTepHH (CajiTbiKOBa, 2000). 

B ocTpoii c})a3e MHKpocnopnuH03a b xcnpoBOM Tene UBynaTHHCToro CBepHKa BbWBjieHO 
noBbimeHHe couepxcaHHa 6ejixa TenjiOBoro uioxa (BTUJ-70), hto, no mhchhio aBTopoB, 
Taxxce CBH^eTejibCTByeT o peaxunn opraHH3Ma Ha 3apaxceHHe KaK Ha CTpecc (Cejie3HeB, 
flojirax, 1997; Cejie3HeB, 1997). 3tot cJiaKT 6biJi nonoxceH b o6ocHOBaHHe THnoTe3bi 
napa3HTapHoro CTpecca, Bbi3biBaioiuero noHBjieHne chmhtomob ropMOHajibHoro uncOajiaH- 
ca npn MHKpocnopH,aH03e CBepnxoB h upyrnx HaceKOMbix. 

OuHaxo uajibHenmne nccjieuoBaHHH noxa3ajiH, hto y Toro xce uBynaTHHCToro CBepnxa 
npn ocTpoM MHKpocnopH,aH03e aKTHBHOCTb niiOK030-6-(|)oc(})aTuerHuporeHa3bi He noBbi- 
maeTca, a CHnxcaeTca b 1.4 pa3a (flojirnx, 1997), KpoMe Toro, Ha6jiiouaeTCfl cHnxceHne 
axTHBHocTH Kap6oKCHJi3CTepa3 (CoKOJiOBa, CyH^yxoB, 1999) h uojih cJ)eH0Ji0Kcnua30- 
nojioxcHTejibHbix reMOUHTOB (CoKOJiOBa h up., 2000; ToKapeB, 2001) 6ojiee neM b 2 pa3a. 
Cjie^OBaTejibHo, npn ocTpoM MHKpocnopHUH03e, Korua bo3uchctbhc napa3HTa Ha xo3HHHa 
BbipaxceHO Han6ojiee cnjibHO, a napa3HTO-xo3HHHHbie OTHomeHna hocht hbho aHTaroHnc- 
THHecxHH xapaxTep, CHCTeMHoro pearnpoBaHna opraHH3Ma xo3HHHa Ha MHxpocnopnuHH 
He npoHCxo^HT. Bonee Toro, HaOjiiouaeTca yrHeTeHHe chctcm, ynacTByiomHX b CTpecc- 
peaKUHH HaceKOMbix. Ho Mbi He moxccm nojiHOCTbio HCKjiiOHHTb toto, hto onncaHHaa Bbime 
KapTHHa npe^CTaBjiaeT co6oh yxce cjieucTBne hctoiuchhh sthx chctcm BCJieucTBne hx 
rnnepcJiyHKUHH. 

B to xce BpeMH, ecjin 6bi OTBeTHaa peaKuna HaceKOMbix Ha hh^ckuhio nyxcepo^Horo 
MaTepnana npe^CTaBjiajia co6oh hmchho CTpecc, to ecTb Hecneun^HHecKyio peaxunio, OHa 
AOjDKHa 6biJia 6bi HocHTb cxo^Hbiii xapaKTep npn BBe,aeHHH kjictok xcnpoBoro Tejia HaceKO¬ 
Mbix xax 6e3 MHKpocnopH^HH, TaK h c hhmh. KpoMe toto, Kax yxce roBopnjiocb paHee, 
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Ta6jinua 2 

BjiHHHHe MHKpocnopHaH03a Ha (J)opMHpoBaHHe aHanay3bi 
y KanycTHoft OejWHKH BToporo noKOJieHHH npHpoaHoft nonyjrauHH 


Table 2. Impact of microsporidiosis onto the diapause formation 
in the cabbage white butterfly of the second generation of the natural population 


Raja c6opa 

KojIHHeCTBO 

ryceHHU 

5-ro B03pacTa 

H3 HHX 3KTHBHO pa3BHB3JIHCb 

PlHTeHCHBHOCTb 

3apaxceHHfl 

n 

% 

20.08 

26 

15 

56 

CnjibHaa 

30.08 

71 

35 

49 

» 

10.09 

37 

4 

11 

Cjiabau 

20.09 

50 

1 

2 

He 3apaxceHbi 


npOUeCC K)BeHHJlH3aUHH npH MHKpOCnopHJtH03e oObIHHO orpaHHneH o6jiacTbio pa3BHTna 
napa3HTOB h He HMeeT xapaKTepa otbcthoh peaKUHH Bcero opraHH3Ma, hto Taxxce npoTH- 
BopenHT TeopHH napa3HTapHoro CTpecca. 

3. HapyiueHHfl (jxyronepnoflHHecKOH peaKUHH. OTcyTCTBHe t})opMHpoBaHHa ananaysw b 
HH^yuHpyiomHX ee ycjiOBwax CBeTOBoro aha w TeMnepaTypw BnepBbie OTMeneHO BjiyHKOM 
(Blunck, 1954), oriHcaBiiiHM MaccoByio peaKTHBaunio 3HTOMO(})aroB, pa3BHBinHXca b 3apa- 
xceHHbix MHKpocnopH^HaMH ryceHHuax xanycTHon 6e;iaHXH. 3aTeM noaBHjiocb coo6meHHe 
o Bbixo^e ryceHHU H3 flnanaysnpyiomHX ana TyTOBoro mejiKonpa^a Bombyx mori , 3apaxceH- 
Horo MHKpocnopHOTeH Nosema bombycis (Ohshima, 1960). 

IIpH 3nH300THax MHKpocnopH,aH03a b npHpo^Hbix nonyjiauHax HacexoMbix hbmh pery- 
jiapHo OTMenanHCb otxjiohchhji ot HopMbi (fxyronepHOflHHecxon peaxunn y xanycTHon 
OejiaHKH, ee nepenoHHaToxpbuiwx napa3HTOB h rHnepnapa3HTOB. Ohh Bbipaxcajincb b tom, 
hto nacTb OojibHbix KyKOJiOK, coOpaHHbix b KOHue aBrycTa—ceHTa6pe, b otjihhhc ot 
3,aopoBbix He yxo^Hjia b ^Hanay3y, a jih6o axTHBHO pa3BHBajiacb, jih6o HMejia jiaOnjibHyio 
OTanay3y (Ta6ji. 2). 

flaHHbie, npHBe,aeHHbie b 3toh TaOjmue, roBopaT Taxxce o tom, hto HacexoMbie, oxyxjin- 
Baiomneca b 6ojiee no3flHHe cpOKH (b ycjiOBHax 6ojiee xopoTKoro CBeTOBoro aha), fleMOH- 
CTpnpyiOT HopMajibHyio (J)OTonepHO/tHHecKyio peaxunio h b MeHbiuen CTeneHH 3apaxceHbi 
MHKpocnopH^HaMH. KpoMe Toro, b .naOopaTopHbix 3xcnepnMeHTax npn co^epxcaHHH Hace- 
kommx b ycjiOBHax 12-nacoBoro ocBemeHna Mbi Bcer/ta HaOjuo^ajiH MHHHMajibHyio CMepT- 
HOCTb OT MHKp0Cn0pHflH03a. 

Ha (})OHe cjia6oro 3apaxceHHH MHxpocnopHflHflMH y xanycTHon h penHon OejiaHOx, a 
TaiQKe y hx napa3HTa OpaxoHH/ja Apanteles glomeratus kojimhcctbo ^Hanay3HpyiomHX 
HacexoMbix bo Bcex (Jxyronepnoflax (12, 14 h 18 h CBeTa, 18°) CHnacanocb no cpaBHeHHio c 
KOHTpojieM Ha 15—20 % (Hcch, MacneHHHKOBa, 1964). 

3KcnepHMeHTbi c o3hmoh ( Agrotis segetum) h xanycTHon coBKaMH, co^epxcaBiiiHMHca 
b pa3Hbix CBeTOBbix pexcHMax, noKa3ann, hto cpe^n 3apaxceHHbix oco6en kojihhcctbo 
,aHanay3HpyK)mHX Hnxoma He CHHxcanocb 6ojiee neM Ha 3—10 %. 

npH nocTaHOBKe onbiTOB c MOHOBOJibTHHHbiMH HaceKOMbiMH — HenapHbiM UieJlKOnpa- 
flOM Porthetria dispar , 3JiaTOiy3xon Euproctis chrysorrhoea h xapTO(})ejibHOH cobkoh 
Hydraecia micacea — axTHBaunn 3apaxceHHbix HacexoMbix He npoH30iiuio. 

npn flajibHenmeM H3yneHHH flnanay3HpyiomHX, 3apaxceHHbix MHxpocnopHflHflMH oco- 
6en KanycTHoil OejiaHxn h HecKOJibKHx bh^ob cobok 6biJio noxa3aHO, hto y hhx (})opMHpy- 
eTca jiaOnjibHaa ,aHanay3a, npn xoTopon ypoBeHb oOmchhwx npoueccoB, nacTOTa flbixaTejib- 
HblX JtBHXCeHHH H pHTM CepfleHHbIX COXpailteHHH OCTaiOTCfl 6jlH3KHMH TaKOBbIM aKTHBHbIX 
HacexoMbix. 3to cooTBeTCTByeT xapaxTepy 3h^okphhhmx HapymeHHH, B03HHKaiomHX b 
pe3yjibTaTe npHMeHeHHa aHanoroB K)BeHHjibHoro ropMOHa (MeTcnany, Xnnecaap, 1984). 

npn pa3pa6oTKe H. B. EpaHueBon (BH3P) ycjiOBHH jiaOopaTopHoro co^epacaHHa xa- 
nycTHbix Myx po,aa Delia oceHbio 1981 r. b napaMeTpax CBeTOBoro aha h TeMnepaTypw, 
BBOflHBiunx OojibuiHHCTBo oco6en b ,aHanay3y, npoH30ineji MaccoBbin BbiJieT Myx H3 3HMy- 
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iomHx nynapHeB. MHKpocKonnpoBaHHe BbiJieTeBiiiHx oco6en noKa3ajio, hto nonyji^uHH b 
CHJ ibHOH CTeneHH 3apaxceHa TpeMJi BHAaMH MHxpocnopHAHH, hto h cnpoBOunpoBajio Hapy- 
rneHHe HopMajibHOH peaKUHH Ha kopotkhh (JjOTonepnoA (Hcch h Ap.,1983). 

CoBpeMeHHbie AaHHbie o B3aHMOOTHomeHHJix MHxpocnopHAHH c KjieTKOH HaceKOMoro- 
xo3^HHa no3BOJiaioT Ha3BaTb B03MOxcHyio npHHHHy B03HHKH0BeHH5i jia6HjibHOH AHanay3bi y 
3apaxceHHbix HaceKOMbix. IfoyneHne MeTa6ojiH3Ma MHxpocnopHAHH noiea3ajio, hto ohh, 
6yAynn aHOKCHOnoHTaMH, MoryT Hcnojib30BaTb Taxon npoMexcyTOHHbin npo^yKT SHepreTH- 
necKoro o6MeHa HaceKOMbix-xo3aeB, xax mioK030-6-(})occJ)aT (flojirnx, 1997; flojirax h Ap., 
1997). Bcjie^CTBHe 3Toro KOHKypeHUHA napa3HTOB c HacexoMbiMH-xo3JieBaMH 3a SHepreTH- 
necKHe cy6cTpaTbi aHaspoOHoro AbixaHHA, xapaKTepHoro aaa mySoKon AHanay3bi, moxcct 
cjiyxcHTb npHHHHOH jia6HjibHoro xapaKTepa nocjieOTen. 

AHajiH3 npHBe^eHHbix Bbmie AaHHbix roBopHT o tom, hto 3apaxceHHe MHKpocnopn- 
AHAMH BbI3bIBaeT 3HaHHTejlbHbie OTKAOHeHHfl OT HOpMbI (J)OTOnepHO^HHeCKOH peaKUHH y 
HacexoMbix, hhcjio noKOJieHHH KOTopbix 3 a ce30H He ABAaeTca nocTOJiHHbiM, OKa3biBaeT 
MeHee cnjibHoe B03uencTBHe Ha cjiopMHpoBaHHe unanay3bi y HaceKOMbix c nocTOAHHbiM 
HHCJIOM nOKOJieHHH H CJia6o BJlH^eT Ha OCo6eHHOCTH pa3BHTHa HaceKOMbix C o6jIHraTHOH 
unanay30H. 

4. H3MeHeHna b cooTHomeHHH nojiOB. B npnpouHbix nonyjiHunax HaceKOMbix, 3apa- 
XCeHHblX MHKpOCnopHUHHMH, HaCTO H3MeHfleTCfl COOTHOUieHHe nOJIOB B nOJIb3y JIH60 CaMOK, 
jih 6 o caMuoB. OcTaBjiaa b CTopoHe Bonpoc o napa3HTapHOH ueTepMHHaunH nona xo3AHHa, 
b npHHUHne HeB03M0xcH0H y HaceKOMbix, Tax KaK noji y hhx onpeuejiaeTca bo BpeMfl 
3M6pnoreHe3a, Mbi MOxceM npeunojioxcHTb hjih BbicoKyio BOcnpHHMHHBOCTb k 3apaxceHHio h 
npeHMymecTBeHHyio rn6ejib oco6en OAHoro H3 nojiOB, hjih 6ojiee coBepmeHHyio auanTaunio 
CaMHX MHKpOCnopHUHH K pa3BHTHIO B 0C06flX 3TOID nOJia. 

y CaMUOB H CaMOK HeKOTOpbIX HaceKOMbix Ha6jHOUaiOTCH pa3AHHHJI B HHTeHCHBHOCTH 
pa3BHTH« 3a6ojieBaHHH. Han6ojiee noJiHO sto aBjieHHe H3yneH0 y KpoBOCOcymnx KOMapoB 
ceMencTBa Culicidae, 3apaxceHHbix MHKpocnopHjuniMH poaob Amblyospora h Parathe- 
lohania (Hazard e. a., 1979). PiHTeHCHBHoe cnopoo6pa30BaHHe napa3HTOB nponcxouHT b 
jiHHHHKax caMuoB nocAeAHero B03pacTa, hto h npHBOAHT k hx H36npaTejibHOH ni6ejiH. 
B npHpouHbix CHJibHo 3apaxceHHbix MHKpocnopHjuuiMH nonyjiauHHx cooTHomeHHe nojiOB 
(caMuoB k caMKaM) H3MeH5ieTC5i ot 6jiH3Koro k 1 : 1 ao 1 : 8 (AjinxaHOB, 1972). CymecTBO- 
BaHHe TaKHX nOnyjiaUHH CTaHOBHTCfl B03M0XCHbIM TOJIbKO npH 3aJieTe H3BHe 3AOpOBbIX 
caMuoB. 

KaK noKa3ajiH HauiH Ha6jnoueHHa 3a npnpoAHbiMH nonyjiauHHMH xanycTHoii 6eji5iHKH, 
bo BpeMfl MaccoBbix 3nH300THH MHKpocnopHAH03a nponcxoAHT npeHMymecTBeHHaa rn6ejib 
caMOK h cooTHomeHHe nojiOB MeH^eTca b nojib3y caMuoB. Y nneu KaK b ycAOBHax 
ecTecTBeHHoro couepxcaHHH, TaK h b ycAOBnax sxcnepHMeHTa TaKxce oTMeneHO 3HaHHTeAb- 
ho MeHbiuee 3apaxceHHe TpyTHen no cpaBHeHHio c paOoHHMH nneuaMH (caMKaMH) (Bailey, 
1972). 

BojibuiHHCTBO HCCJieuoBaTejieH nojiaraeT, hto TaKHe pa3JiHHH5i b pa3BHTHH napa3HTOB 
4)opMHpyioTca nou BAHHHHeM noAOBbix ropMOHOB HaceKOMbix. Bepo^THo, H36npaTeAbHaA 
rn6eAb OAHoro H3 noAOB 3aBHCHT ot oco6eHHOCTen napa3HTo-xo3flHHHbix othouichhh, 
xapaxTepH3yiomHx KOHKpeTHbie napa3HTapHbie CHCTeMbi, b KOTopbix npeHMymecTBeHHoe 
coxpaHeHHe oco6en OAHoro H3 noAOB CAyxtHT ycAOBHeM noAAepxcaHHJi hx CTa6nAbHOCTH. 

K coxcaAeHHio, CAynan HecoMHeHHoro bahahha MHKpocnopHAHH Ha ropMOHbi, ACTepMH- 
HHpyiomHe noA xo3HHHa, noKa onncaHbi aaa Apyrnx HAeHHCTOHornx. 3to xoporno npoAe- 
MOHCTpnpoBaHO Ha npHMepe noAOBOH CTpyKTypbi nonynflUHH paKOo6pa3Hbix, y KOTopbix 
onpeAeAeHne noAa HaxoAHTca noA KOHTpoAeM shaokphhhoh CHCTeMbi opraHH3Ma. Tax, 
o6pa6oTKa caMOK AacjjHHH 20-thapokch3kah3ohom (aHTaroHHCTOM K)r) npn hh3khx A03ax 

npHBOAHAa K nOBblUieHHK) AOAH CaMUOB B nepBOM nOKOAeHHH, a npH BbICOKHX - K 

noBbimeHHK) aoah caMOK (Peterson e. a., 2001). H3yneHHe noAOBOH CTpyKTypbi nonyruiuHH 
OoKOnAaBOB BblflBHAO CHAbHOe BAHAHHe Ha Hee 3apaXCeHHA MHKpOCnOpHAHAMH BnAOTb AO 
OTpoxcACHHA 100 % caMOK b noTOMCTBe 3apaxceHHbix raMMapycoB-xo3AeB (Bulnheim, 
Vavra, 1968). Ebuio noKa3aHo, hto pa3BHTHe napa3HTOB noAaBAJieT c})yHKUHH aHAporeHHbix 
xceAe3, HanpaBAeHHbie Ha c})opMHpoBaHHe caMuoB sthx paKOo6pa3Hbix. flaHHbiH 3(})(})eKT 
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HMeeT BaxcHoe 3HaneHHe ajia nozmepxcaHHH nonyjiauHH MHxpocnopnflHH b nonyjnmHH 
6oKonjiaBOB, nocxojibxy MHxpocnopnflHH nepe^aioTCfl npeHMymecTBeHHO hjih hcxjiiohh- 
TejibHO TpaHcoBapnajibHo. MnxpocnopHflHH, B03fleHCTBya Ha ropMOHajibHyio CHCTeMy pa- 
Koo6pa3Hbix-xo3HeB, Hcnojib3yioT ee xa k MexaHH3M, peryjinpyiomHH BbiroOToe ajih hhx 
cooTHomeHHe nojiOB. 

5. BjiHHHHe Ha penpoflyxuHio. Han6ojiee xapaxTepHax nepTa mhothx MHxpocnopHflno- 
30B — CHHxceHHe penpo^yKTHBHbix B03M0XH0CTeH, a HHoma aaxce napa3HTapHaH xacTpa- 
uhh 3apaxceHHbix HacexoMbix-xo3HeB. 3th cHMnTOMbi oTMeneHbi mhothmh aBTopaMH, Hann- 
Haa c pa6oT IlacTepa, BbinojiHeHHbix b cepe^HHe XIX Bexa. IIphhhh na^eHHH njio^oBHToc- 
TH npH 3apaXCeHHH MHXpOCnopHflHHMH MHOrO, HO C 3HflOXpHHHbIMH HapymeHHHMH 
rjiaBHbiM o6pa30M CBH3aHbi CHHxceHHe CHHTe3a BHTejuioreHHHOB, npexpauxeHHe ^H(J)(J)epeH- 
UHauHH HMarHHajibHbix ahcxob h pa3BHTHa 3anaTX0B nojiOBbix xcejie3. IlepBafl npHHHHa 
HaMH paccMOTpeHa b npeflbwymHx pa3^ejiax. 

MaccoBaa xacTpaunx caMOx jioxcHonecTpaHXH Amata phegea , xoma y B3pocjibix 6a6o- 
nex He pa3BHBajincb hhhhhxh, OTMeneHa Ha cjioHe o6hihphoh npnpoOTOH 3nH300THH 
MHxpocnopHOT03a (Hcch, 1979). Taxoe xce HBJieHHe HaOjixmnocb HaMH Heo^HoxpaTHO 
npn sxcnepHMeHTajibHOM 3apaxceHHH cobox MHxpocnopHflHHMH po^a Nosema. 

C npexpameHHeM pa3BHTHa 3anaTX0B xcchcxhx roHa# Mbi BCTpeTHJiHCb npn paOoTe c 
ABynflTHHCTbiM CBepnxoM, 3apaxceHHbiM MHxpocnopHflHen N. grylli (flojirnx h jx p., 1996). 
no aaHHbiM Cejie3HeBa (1997), y 3apaxceHHbix caMox, b xchpobom Tejie xoTopbix HMejincb 
npojiH({)epaTHBHbie ctb^hh hjih cnopbi MHxpocnopnflHH, Ha 10— 20-h jx hh nocjie jiHHbxn 
Macca HHHHHXOB 6bIJia CHHXCeHa no CpaBHeHHK) CO 3flOpOBbIMH HaceXOMbIMH. npH 3TOM 
noTepa Maccbi roHa^aMH HHBa3HpoBaHHbix HacexoMbix 6buia BbipaxceHa b paBHOH CTeneHH 
BHe 3aBHCHMOCTH OT XOJIHHeCTBa pa3BHBLUHXCfl napa3HTOB. Taxaa xce 3aXOHOMepHOCTb 
BbiHBJieHa 3thm HCCJie^OBaTejieM npn onpe^ejieHHH oO^eMa jihhh^hoh cjipaxuHH xcnpOBoro 
Tejia y Tex xce CBepnxoB. Abtop npe^nojioxcHji, hto napa3HTapHaa xacTpauna caMox 
CBepnxoB Bbi3biBaeTCH napa3HTaMH He3aBHCHM0 ot HHTeHCHBHOCTH 3apaxceHHH HacexoMoro. 
no npHBe^eHHbiM aaHHbiM (Cejie3HeB, 1997) moxcho 6biJio 3axjnoHHTb, hto, HanHHax c 
paHHHX 3TanoB 3apaxceHHH caMox, nponcxo^HT HCTomeHHe jinnH^OB xcnpoBoro Tejia h 
6jIOXHpOBXa pa3BHTHH y HHX HHHHHXOB. 

OflHaxo b ^ajibHenuieM sth pe3yjibTaTbi He no^TBep^HJiHCb. npoBe^eHHbie HaMH Ha toh 
xce sxcnepHMeHTajibHOH Mo^ejiH HCCJieaoBaHHH noxa3anH, hto npn hh3xom h cpejmeM 
ypoBHax 3apaxceHHH napa3HTaMH opraHa Ha Ma3xax h rncTOJiorHHecxHX cpe3ax xcnpoBoro 
Tejia CBepnxoB Mbi HadnxxaajiH oOnjine xcnpoBbix rpaHyji, conocTaBHMoe c xoHTpojieM. 
Tojibxo npn CHJibHOM 3apaxceHHH xjieTox h TxaHen CBepnxoB BHyTpnxjieTOHHbiMH CTa^HH- 
mh h cnopaMH MHxpocnopn^HH xcnpoBbie rpaHyjibi HCHe3aioT h xax 6bi 3aMemaioTCfl 
xjieTxaMH napa3HTOB (pnc. 2, A — B). Hhhhhxh y CBepnxoB pa3BHBajincb jx axce npn HajiHHHH 
napa3HTOB bo Bcex oraejiax xcnpoBoro Tejia, ecjin ypoBeHb 3acejieH hocth MHxpocnopn- 
OThmh h rnnepTpo^HH xcnpoBoro Tejia 6bui HeBbicoxHM. KacTpnpoBaHHbie caMXH Bcema 
HMejiH rnnepTpo^HpoBaHHoe xcnpoBoe Tejio, 3anojiHeHHoe mhoxccctbom npojincJiepaTHB- 
HblX CTaflHH H cnop MHXpOCnOpH^HH, HO npH 3TOM JIHUieHHOe XCHpOBbIX BXJHOHeHHH 

(pnc. i, r>. 

Pa3HHuy b pe3yjibTaTax moxcho o6i>flCHHTb TeM, hto b onbiTax Cejie3HeBa 6buiH ncnojib- 
30BaHbi cnoHTaHHO 3apaxceHHbie CBepnxn, co^epxcaBmnecH He b (JioTOTepMoxaMepax, to 
ecTb b cyOonTHMajibHbix, HexoHTpojinpyeMbix ycjiOBHax. napTHepbi xce napa3HTo-xo3HHH- 

HOH CHCTeMbI MHXpOCnopH^HH-HaceXOMbie BeCbMa HyBCTBHTeJIbHbl X yCJIOBHHM oxpyxcaio- 

men cpe^bi h apyrHM xoTopbie nacTo HeB03M0xcH0 ynecTb (Hcch, 1986). 

nosTOMy pacxoxc^eHHe pe3yjibTaTOB sxcnepHMeHTOB, npoBe^eHHbix Ha o^hoh MO^ejiH, ho 
b pa3Hbix ycjiOBHHX, BnojiHe 3axoHOMepHo. Mbi nojiaraeM, hto xacTpauna caMox CBepnxoB 
npoHcxo^HT Tojibxo npn MaccoBOM 3apaxceHHH napa3HTaMH, xoTopbie jinuib Ha onpe^ejieH- 
hom 3Tane 3a6ojieBaHHH yTHJiH3HpyioT pe3epBHbie BemecTBa HacexoMoro-xo3HHHa, npe^Ha- 
3HaneHHbie jxnn C03peBaHHH hhu. 

3HanHTejibH0 pexce OTMenaeTca CTepnjiH3auHH caMuoB npn (hjih BCJie^CTBHe) MHxpo- 
cnopHOT03e. Tax, caMXH, co^epxcaBmnecH c 3apaxceHHbiMH caMuaMH cobxh hh Trichoplu- 
sia ni (Tanabe, Tamashiro, 1967) hjih xapTocJiejibHOH cobxh Hydraecia micacea (Hcch, 
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Phc. 2. BjiHAHHe 3apaxeHHH MHKpocnopHjwHMH Ha coaepxaHHe jinnHAHtix rpaHyn b KneTicax XHpo- 

Boro Tejia npflMOKpbiJibix HaceKOMbix. 

A—B — acnpoBOe Tejio CBepMKa Gryllus bimaculatus b HopMe (A) h b pa3JiHMHOH cTeneHH 3apaaceHHOe 
MHKpocnopHjiHeH Nosema grylh\ f — yqaCTOK >khpoboh TKaHH capaimn Locusta migratoria , MaccoBO 3acejieHHbiH 
MHKpocnopnaHeH M locustae h jnuiieHHbiH jimiHaHbix rpaHyji. ec — npojiH^epaTHBHbie CTaanw; jiz — jiMnwanbie 
rpaHyjibi; cn — cnopbi MHKpocnopH^HH. MacuiTab — 10 mkm. 

Fig. 2. Impact of microsporidian infection onto content of lipid granules in the fat body cells 

of orthopteroid insects. 


Txan, 1975), OTKjiaAbiBajm ranbKO HeonjioaoTBopeHHbie anaa. C noMombio mctoaob 
cBeTOBon MHKpocKonnH oOHapyxcHTb naranornHecKHe H3MeHeHHH b roHanax caMuoB He 
ynajiocb, He 6buiH BbiHBjieHbi w caMH MHKpocnopn.au h. OaHaKO, no HamHM Ha6jiloacHHHM, 
y HexoTopbix caMuoB H3MeHHjiocb noBeaeHHe — ohh He cnapHBajiHCb. 

Hnnero He h 3 bcctho o b^h^hhh MHKpocnopnaHH Ha cnHTe3 BHTeaaoreHHHOB — npea- 
UieCTBeHHHKOB BHTejlJlHHOB, OCHOBHbIX flHHHbIX 6ejlKOB HaceKOMbIX. H3BeCTHO, HTO HpO- 
nyKUH^ BHTeJUlOreHHHOB XCHpOBbIM TejlOM HaceKOMbIX HaXOAHTCH non KOHTpOJieM lor 
(Engelmann, 1981). KpoMe Toro, b h Te jijio reH hh bi Hapaay c aHnocjx)pHHaMH BbiCTynaioT b 
KanecTBe ocHOBHbix K)r-CB5i3biBaiomHX 6ejiK0B b reMOjiHMtJ)e HaceKOMbIX (Engelmann, 
Mala, 2000). BnHflHHe MHKpocnopnaHH Ha OajiaHc K)r HaceKOMbix-xo3aeB MoaceT cay;>KHTb 
MexaHH3MOM, Mo6HjtH3yiomHM pe3epBHbie BemecTBa 3apa>KeHHbix HaceKOMbix He Ha co3pe- 
BaHHe nonoBOH npoayKUHH, a Ha MaccoBoe pa3BHTne napa3HTOB. 

6. M3MeHeHHe noBeaeHHA. K HacToameMy BpeMeHH onwcaHM eaHHHHHbie caynaH bjih^- 
HH5I MHKpOCnOpHAHH Ha IIOBeaeHHe HaceKOMbIX. ripw MHKp0Cn0pHAH03e, KaK H npH ApyrHX 
HH(J)eKUHOHHbix 3a6oneBaHHax, name Bcero OTMenaiOTCH HapymeHHfl cjxrroTaKCHca y Hace- 
komhx, maBHbiM o6pa30M y bh^ob c OTpnuaTeabHOH peaKUHen Ha CBeT (HanpHMep, y 
cobok, KOTopbie b flHeBHbie nacbi nepecTaioT cnycKaThca c pacreHHH Ha noHBy). HeKOTopbie 
BHflbl yTpaHHBaiOT CnOCoSHOCTb K MHrpaUHflM, KaK 3TO CBOHCTBeHHO CapaHHOBbIM. 

HanOoaee 3aMeTH0 npH MHKpocnopnaH03e H3MeHaeTC5i noBeaeHHe SoabHbix o6iuec?- 
BeHHbix HaceKOMbix — nneji. floBeaeHHe OTaeabHOH oco 6 h kohtpojih pyeTCfl KaK coOcTBeH- 
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HOH TOpMOHaJIbHOH CHCTeMOH, TaK H 3X30r0pM0HaMH nneJIHHOH MaTKH. Y MeTOHOCHOH 

nnejibi Apis mellifera HapymaeTca nopjiuox b cMeHe c})yHxuHOHajibHbix 3auan paOonnx 
oco6en, KOTopbie nepecTaioT cTpoHTb coth, nbiTaioTca BbixopMHTb HeHopMajibHO Oojibiuoe 
KOJIHHeCTBO JIHHHHOX H paHbllie BblJIdaiOT H3 yjlbfl, HTO oObIHHO 3axaHHHBaeTCJI HX Macco- 
boh rnOejibio BCJieucTBne ue3opneHTauHH (Hassanein, 1951). HaMH 6buio 3aMeneHO Taxoe 
HHTepecHoe jiBjieHHe, xa k H3MeHeHHe noBeueHHJi 6a6onex xanycTHOH OejniHXH. 3apaxceH- 
Hbie MHKpocnopH,aHHMH 6a6onxn oTKjia^biBajiH AHija Ha BepxHioio CTopoHy jiHCTbeB pacTe- 
hhh BMecTO HHxcHeH. KpoMe Toro, b TaKHX xjiauxax anua pacnojiaraioTCJi He BnjioTHyio, a 
Ha HexoTopoM paccTO^HHH ouho ot upyroro (pnc. 1, B). llpoueHT naTOJiorHHecxHX xjiauox 
coBnauaeT c noxa3aTejiflMH 3apax<eHHOCTH nonyjnmHH. 

3AKJIIOHEHHE 

AHajiH3 H3JioxceHHbix Bbirne cf)axTOB no3BOJiaeT cjieuyiomHM o6pa30M o6i>5iCHHTb B03- 
MOxcHbie npHHHHbi B03HHXH0BeHHH naTOJiorHHecxHX HapymeHHH pocTa h pa3BHTHJi Hacexo- 
Mbix npn MHxpocnopH,aH03e. HauiH npeunojioxceHHfl xoporno comacyiOTCJi c coBpeMeH- 
HbiMH aaHHbiMH upyrnx aBTopoB. KpoMe Toro, ohh no^TBepxcflaiOTCfl pe3yjibTaTaMH npo- 
BejjeHHoro HaMH 6noxHMHHecxoro HccjieuoBaHHfl o6MeHHbix npoueccoB MHxpocnopnjuiH 
h 3apaxceHHbix hmh HacexoMbix. 

H3yneHHe cocTaBa 6ejixoB b xcnpoBOM Tejie uBynaTHHCTbix CBepnxoB noxa3ajio, hto y 
3apaxceHHbix jihhhhox h B3pocjibix HacexoMbix Hcne3aiOT rpynnbi MaxcopHbix nojinnenTH- 
jxob c MOJiexyjiapHOH Maccoii oxojio 60 KDa (Cejie3HeB h up., 1997). npeunojiaraeTca, hto 
3Ta rpynna pe3epBHbix OeJixoB cjiyxcnT hctohhhxom aMHHOXHCJiOT h a30Ta, HeoOxounMbix 
UJifl peajiH3auHH npoueccoB THCToreHe3a. 3to 03HanaeT, hto hx Hcne3HOBeHHeM moxcho 
oO'bJICHHTb B03HHXai0U|He npH MHXp0Cn0pH^H03aX 3aTpyOTeHH^ B JIHHbXaX, OTCyTCTBHe 
UHcfxjjepeHUHauHH xjieTOx h TxaHen, HapymeHHJi MeTaMopcJxm. 

Flo MHeHHio paua HccjieflOBaTejieH, sth HapymeHHJi cBJi3aHbi c coxpameHHeM, a HHoma 
nojiHbiM Hcne3HOBeHHeM 3anacoB nHTaTejibHbix bciucctb. OTCyTCTBHe cyOcTpaTOB b pe3yjib- 
TaTe oOiuero hctoiuchha xo3JiHHa o6T>JiCHJieT HapymeHne cxjiepoTH3auHH xyTHxyjibi y 
JIHHHHOX XpOBOCOCymHX HacexoMbix (xJIOnOB H ^ByxpblJIblx), B reMOJIHM(})e XOTOpbIX 
napa3HTHpyioT roMoxceHHbie TpnnaHOcoMaTHUbi (Schaub, 1992). 

Y HexoTopbix HacexoMbix rojiouaHne Bbi3biBaeT HapymeHHH MeTaMopc})03a, cxouHbie c 
onncaHHbiMH Bbirne. Tax, y Manduca sexta OTMeneHbi uonojiHHTejibHbie jiHHHHOHHbie 
jiHHbXH (Cymborowski e. a., 1982). no-BHUHMOMy, HeuocTaTOx nHTaTejibHbix BemecTB, 
B03HHxaiomHH y HacexoMbix npn rojiouaHHH, cxa3biBaeTca onocpeuoBaHHO nepe3 shuo- 
xpHHHyio CHCTeMy. B nojib3y 3Toro npeunojioxceHHfl roBopHT CHHxceHHe axTHBHOCTH lOT- 
3CTepa3 h noBbimeHHe THTpa lOT jxo ypoBHfl, uocTaTOHHoro ujiji npeuoTBpaiueHHJi MeTaMop- 
(j303a Ha cfxme HopMajibHoro BbicBoGoxcueHHa sxuHCTeponuoB h npoTOTopaxoTponHoro 
ropMOHa (Cymborowski e. a., 1982). Ojmaxo HMeioiunxca b HacToaiuee BpeMJi uaHHbix 
HejiocTaTOHHO, hto6m ycTaHOBHTb neTxyio CBA3b Mexcjiy HCTomeHHeM nHTaTejibHbix Be- 
mecTB h HapymeHHeM ropMOH03aBHCHMbix npoueccoB HacexoMbix npn MHxpocnopn- 
UH03ax. 

Ha npHMepe upyrnx napa3HTOB 6buio noxa3aHO hx BjimiHHe Ha axTHBHOCTb cneuncjiH- 
Hecxnx 3CTepa3, pa3jiaraioiuHX lOT, hto b cboio onepeub npHBOjjHT x HapymeHHio OajiaHca 
3toto ropMOHa y HacexoMbix (Balgopal e. a., 1996; Schepers e. a., 1998; Christiansen- 
Weniger, Hardie, 2000). Tax, BHpycbi, accouHHpoBaHHbie c 3Huonapa3HTHHecxnMH Hae3u- 
HHxaMH (Tax Ha3biBaeMbie nojinflHKBHpycbi), UHraOnpyioT y HacexOMbix-xo3aeB Hae3UHH- 
xob sxcnpeccHio sthx cneuH<f>HHecxHX K}T-3CTepa3, hto npnBOUHT x ropMOHaJibHbiM 
HapymeHHeM, no3BOJiflioiuHM Hae3UHHxaM 6ojiee ycneuiHO ncnojib30BaTb pe3epBbi opraHH3- 
Ma xo3JieB. 

CoTpyuHHxaMH Hameii rpynnbi Bbi^BJieHO CHHxceHHe axTHBHOCTH HecneuncJjHHecxHX 
xap6oxcHJi3CTepa3 reMOJiHMijjbi, OpiouiHon HepBHOH uenonxH h upyrnx 3apaxceHHbix Txa- 
Hen HacexoMbix npn MHxpocnopHjjH03ax. no mhchhio aBTopoB stoh cepnn pa6oT, Hexo- 
Topbie H30(J)opMbi Taxnx 3CTepa3 ynacTByioT b rnupoJiH3e K)T, hto MoxceT oOiiJiCHHTb 


416 



HaJIHHHe H36bITOHHbIX XOJIHHeCTB K>T UpU MHXp0Cn0pHAH03e (KoJlbHeBCKaa, KojlbHeB- 

ckhh, 1988; EcjDHMeHKo, 1989; CoKOJioBa, CyHAyxoB, 1999; Ec^hmchko h a p., 2001). 
HeoOxoflHMO ynecTb, hto Oonbuiaa nacTb K)r b opraHH3Me HacexoMbix CBjnaHa c Jinno- 
(J)opHHaMH (OejiKaMH-nepeHOCHHKaMH) h b stom coctohhhh He rHAponH3yeTca Hecneun- 
cj)HHecKHMH Kap6oKCHji3CTepa3aMH (De Kort, Granger, 1981; PaymeHOax, 1990). Axthb- 
HocTb cneuncf)HHecKHx K)r-3CTepa3 HacexoMbix npn MHxpocnopHAno3ax ao chx nop 
He H3yneHa. 

He MeHee HHTepecHbi cjiynan, xoiAa naTonornn, Bbi3biBaeMbie MHxpocnopHAHaMH, 
HMeiOT cxoactbo c namnornaMH npn ajuiaTexTOMH h . Bo-nepBbix, sto roBopHT o pa3Hoo6- 
pa3HH B03ACHCTBH5I MHKpOCnopH^HH Ha CBOHX X03HCB. Bo-BTOpbIX, eCJlH MHxpocnopHAHH 
CnOCoOHbl HHaKTHBHpOBaTb KDBeHHJlbHblH FOpMOH B Te nepHOAbl, XOTAa OH HHHUHHpyeT 
penpoflyKTHBHyio cjDyHXunio CBoero xo3aHHa, to CTaHOBHTCfl noH^THOH npnpoAa napa3HTap- 
hoh KacTpauHH xo3HHHa, Tax xax ajuiaTexTOMHH npenflTCTByeT pa3BHTHio roHaA. Kax 
noxa3ajin HauiH HccneAOBaHHa, Aaxce nojiHoe 3aMemeHne xcnpoBoro Tejia ApyrHM napa3H- 
THnecxHM npocTeHuiHM — xoxuhahch Adelina grylli He bjihajio Ha pa3BHTne xceHcxnx 
nonoBbix xcene3 (flojirnx h Ap., 1996). 

OaxTbi, npHBe^eHHbie Bbirne, roBopaT o tom, hto 3apaxceHHe MHxpocnopHAHaMH npHBO- 
Aht x HapyuieHHaM mhothx ropMOH03aBHCHMbix npoueccoB b opraHH3Me HacexoMoro- 
xo35!HHa. B GojibuiHHCTBe CBoeM naTOJiorHHecxne npoaBjieHHa ropMOHanbHoro AHc6anaHca 
«BbiroOTbi» HMeHHO napa3HTaM, h jinuib b peAxnx cjiynaax hx moxcho pacueHHBaTb xax 
3(|)(|)exTHBHyK) 3amHTHyio peaxunio HacexoMoro. 3aAepxcxa pa3BHTHa nojiHBOJibTHHHbix 
HacexoMbix Ha ctsljxhh jihhhhxh cnoco6cTByeT HenocpeACTBeHHoii nepe^ane napa3HTOB 
ot oco6h x oco6h. IIapa3HTapHaH xacTpauna xo3aHHa no3BOJiaeT napa3HTaM Han6ojiee 
nojiHo Hcnojib30BaTb SHepreTHnecxne h njiacTHHecxne pecypcbi CBoero xo3aHHa. BbiacHBa- 
k>t npn 3apaxeHHH h coxpaHaiOTca b nonyjiauHH HacexoMoro-xo3aHHa oco6h toto nona, 
xoTopbiH ocymecTB-naeT Han6ojiee HaAOXHyio nepe^any MHxpocnopHAHH cjiejjyiomeMy 
noxojieHHio. 

B to ace BpeMfl HapymeHHa HopMajibHoro noBeAeHHa HacexoMbix cnoco6cTByioT o3AO- 
poBjieHHio nonynauHH xo3aHHa. TyceHHUbi cobox, He cnycxaiomneca b AneBHbie nacbi c 
pacTeHHH, cTaHOBHTca jierxoH Ao6bineii HacexoMoaAHbix nTHu. EojibHbie MHxpocnopHAno- 
30M paOoHHe nnejibi, norn6aa BHe yjiba, CHHxcaiOT 3apaxceHHocTb ceMbH. OrxjiaAbiBaHHe 
3apaxceHHbiMH 6a6onxaMH ana Ha BepxHen cTopoHe jiHCTbeB cnoco6cTByeT TOMy, hto Taxne 
aflua nornGaiOT b nepByio onepeAb. 

Pa3HOo6pa3Hbie cTpaTernn, Hcnojib3yeMbie caMbiMH pa3HbiMH napa3HTaMH, HanpaBJieHbi 
Ha oOecneneHHe AJiHTenbHoro cocymecTBOBaHHa nonynauHH nocneAHHx c nonynauHaMH hx 
XCHBOTHbIX-X035ieB. He COCTaBJIHIOT HCXJHOHeHHH B 3TOM OTHOUieHHH H MHXpOCnopHAHH. 
CoxpaHHB paA xpaiiHe npHMHTHBHbix npH3HaxoB, ohh TeM He MeHee b HacToamee BpeMa 
npeACTaBjiaiOT co6oh arpeccHBHyio h xoporno aAanTHpoBaHHyio x pa3BHTHio b HacexoMbix 
(xax, BnponeM, h bo mhothx Apyrnx xchbothmx) rpynny napa3HTOB. BMecTe co cbohmh 
xo3aeBaMH ohh o6pa3yiOT ycTOHHHBbie napa3HTO-xo3aHHHbie CHCTeMbi, cTaOnjibHoe cy- 
mecTBOBaHne xoTopbix oOecnenHBaeTca pa3Hoo6pa3HbiMH aAanTaunaMH, npoaBjiaiomH- 
MHCa, B HaCTHOCTH, B HHAyUHpOBaHHH H HCn0JIb30BaHHH B CBOHX HHTepeCaX HapymeHHH 
ropMOHajibHoro OanaHca h HopM peaxunii HacexoMbix-xo3aeB. 

B 3axjnoHeHHe eme pa3 noAnepxHeM yAHBHTejibHoe pa3Hoo6pa3ne bo3achctbhh MHx¬ 
pocnopHAHH Ha CBOHX X035ieB. y HHBa3HpOBaHHbIX HMH XCHBOTHbIX MOryT MeHaTbCa CpOXH 
h xapaxTep pa3BHTH«, cooTHomeHne nonoB. B HexoTopbix cjiynaax ohh MoryT ACTepMHHH- 
poBaTb h non xo35iHHa. CoBpeMeHHbie AaHHbie He noATBepxcAaiOT Bbicxa3aHHoro paHee 
npeAnojioxceHHA o chocoOhocth MHxpocnopHAHH npoAyuHpoBaTb aHanorn ropMOHOB 
cbohx xcHBOTHbix-xo35ieB. Cxopee Bcero, penb AOJDXHa hath o HanpaBjieHHOM bo3achctbhh 
napa3HTOB Ha npoueccbi noAAepxcaHHH onpeAejieHHoro Ana xaxcAoro nepnoAa pa3BHTHa 
xcHBOTHoro-xo3aHHa OanaHca pa3HOHanpaBjieHHbix ropMOHOB-aHTaroHHCTOB. MexaHH3M 
3TOTO B03ACHCTBHa, nO-BHAHMOMy, 3aXJHOHaeTCa B H3MeHeHHH aXTHBHOCTH (J)epMeHTOB, 
ynacTByiomHx b HHaxTHBauHH hjih npoAyxuHH ropMOHOB CBoero xo3aHHa. 

Pa6oTa BbinojiHeHa npn noAAepxcxe OLin «HHTerpauna», npoexT No AO 139. 
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IMPACT OF THE MICROSPORIDIA ON HORMONAL BALANCE 
IN INSECT HOSTS 
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SUMMARY 

Microsporidia (M) is a phylum of protists parasitizing obligatory in animal cells. Long way o 
adaptation of M to intracellular parasitism resulted in establishment of quite close relationships 
between the parasite and its host. 

Different species of M induce in their hosts symptoms similar to those caused by misbalance ol 
juvenile hormone (JH) and ecdysone. M infection leads to pathology of different hormone-dependen 
functions such as cell differentiation and specialization, molting, metamorphosis, diapause anc 
reproduction of insects. 

The signs of hormonal dysfunction evidence for elevated titer of JH in M-infected insects. Twc 
possible explanation of this could be offered: JH secretion by M or specific influence of the parasite: 
on the insect endocrine systems. Impact on insect endogenous JH titer by M could be mediated b) 
affection of secretory activity of corpora allata or by suppression of enzymatic degradation of JH. 
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According to different hypotheses, insect hormonal status during microsporidiosis could be 
modified by a) insect host stress-reaction, b) exhaustion of insect host reserves, characteristic for acute 
phase of the disease, c) destruction of infected insect cells and tissues during mass sporogenesis of M. 

Data found in literature and provided by our experiments evidence for presence of JH analogues 
or juvenilizing substance in the extracts of M spores. From detailed examination of pathological 
process it is also seen that juvenilizing effect of M infection is usually restricted to the invaded regions 
of tissues (i. e. expressed locally) but not a systemic one. Ability of M to modify morpho-functional 
features of infected tissues at the level of hormonal regulation is undoubtfully a prominent adaptation 
for stabilizing «microsporidia-insect» parasite-host systems. 
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